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(54) COCTAB HA OCHOBE SMYJlbCMH nEPOTOPOPrAHUMECKMX COEflUHEHUM fljlfl 
MEflHKO BMOJlOrMMECKHX qEJlEM 



(57) Pe<t>epaT: 

H3o6peTeHne othocmtc* k weAnijMHe m 
npeAHa3HaMeHO nonyMeHna cociaBOB Ha 
ocHOBe nep4)TopyrnepoAHbix SMynbcwrt, 
ncnonb3yeMbix b KanecTBe HCKyccTBeHHbix 
KpoBe3aMeHMTeneM, KompacTHbix cpeACTB m 
cpeA A^h coxpaHeHHH opraHOB. CymHOCTb 
n3o6pe7eHMfl 3aKnK>4aeTCfl b nonyneHnn 
KpoBe3aMeL^aK)Li^nx cocTaBOB Ha ocHOBe 
nep4>TopyrnepoAHbix 3My/ibCMti c yMeHbuieHHbiM 
KonnweciBOM no6oMHbix peaKLjuw m c 

KpaTKOBpeMeHHbIM HaXOKAeHMBM 

nep<t)7opopraHHMecKMX coeAHHeHM* b 
opraHM3Me. no/iyMeHMH KpoBe3aMemaK>mnx 
cociaBOB Mcnonb3yfOTCH cwecu H3 2,3,4 
nepc|5TopopraHMMecKnx coeAHHeHMW (flOOC): 



nep4)TopAeKajiMHa, nep<t>TopKTnn6poMMAa, 
nepc})TopMeTMfii4MKJioreKCktnnMnepnAMHa, 
nepcj>TopTpM6yTMJiaMMHa b pa3/iwMHbix 
cooTHOiueHMflx, 3MynbrnpyeMbix npoKcaHonoM 
(unw <boaponnnvif\aMV\) c nocneAyKunwM 
Ao6aB/ieHneM b nonyMeHHyK) SMy/ibCMK) IIOOC 
sneKTpo/iMTHoro pacTBopa ao nonyMeHMfl 
KOHi^eHTpai^nn nepcJjTopyrnepoAOB b SMynbcun 
ot 1 ao 20% , npoKcaHO/ia - ot 0,4 ao 4,8%. 
H3o6peTeHne o6ecneMHBaeT nonyneHwe 

KpOB e33 Me ma K>LHMX COCTaBOB c ynyMineHHbiMM 
MeAMKO-GktOnOTMMeCKMMM M 

C|3H3MKO-XMMMHeCKMMM XapaKTepMCTMK3MM M 

o6ecneHMBaeT pactunpeHne o6/iacTeM 
npnM©H6HM5i nep4>TopymepoAHbix 
KpoBe3aMeHMTeneM. 4 3.n.(J>-/ibi, 1 Ta6n. 
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(57) Abstract: 

FIELD: medicine. SUBSTANCE: invention 
relates to preparing compositions based on 
perfluorocarbon emulsions used as artificial 
blood substitutes, contrasting agents and 
media for organs conservation and storage. 
Invention involves preparing blood 
substituting compositions based on 
perfluorocarbon emulsions with decreased 
degree of adverse effects and transient 
presence of perfluoroorganic compounds in 
body. For preparing blood substituting 
compositions mixtures consisting of 2, 3, 4 
perfluoroorganic compounds are used: 



perfluorodecaline, perfluorooctyl-bromide, 
perfluoromethylcyclo-hexylpiperidine, 
perfluorotributylamine taken in the 
different ratios and emulsified with 
proxanol (or phospholipids) followed by 
addition of electrolyte solution to prepared 
emulsion up to achievement of 
perftuorocarbons concentration from 1% to 
20% and proxanol from 0.4% to 4.8%. EFFECT: 
improved medical-biological and 

physical-chemical indices of blood 
substituting compositions, broadened area of 
perfluorocarbon blood substitutes using. 5 
cl, 1 tbl, 5 ex 
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H3o6peTeHne othocmtch k cociaBaM 
nonyMeHUfl SMy/ibCMM Ha ocHOBe 
nepcjyropopraMHecKMX coeAMHeHMM, cnoco6Hbix 
nepeHocnib KMcnopoA m Apyrne ra3w, n MoweT 
6biTb Mcnonb30BaHo b MeAnt4HHCK0M 
npOMbiuineHHOCTn b KanecTBe MCKyccTBeHHow 
KpOBM, KOHTpaCTHbDC cpeACTB, a TaioKe cpeA 
coxpaHeHMH opraHOB. 

B cocTasax Ha ocHOBe nepqbTopyrnepoAHbix 
sMynbCMM" Mcnonb3yK>T, KaK npaBM/io, 
OAHOBpeMeHHO ABa Tuna nepcfyropopraHMMecKMX 
coeAHHeHMM. Oaho M3 hmx Bw6npaK)T M3 rpynnw 
(Ce-Cio). coAepwameii, Hanpuwep, 

nepc^TopAeKajiMH (n<t>/4) n/in 

nepcj)TOpOKTM/l6pOMMA (nOOB), BTOpoe - M3 

rpynnw (C lr C 12 ), coAepwainefi, nanpMMep, 
nepc^TopTpunponnnaMMH (n<J>TriA), 
nepc^TopMeTH/mnKnoreKCM/innnep^MH 
(n0ML(n) mjim nep4)TOpTpn6yTnnMMMH (n<t>TBA). 
flaHHbie nepc})TopyrnepoAbi pacTBOpHKrr okoho 
40 06. % KMCJiopOAa (npw p0 2 = 760 mm pT. 
ct.) h 150 - 190 06.% ymeKucnoro ra3a (npw 
PCO2 = 760 mm pT. ct.), BcneACTBue nero mx 
HanariH ncnortb30BaTb b KanecTBe rnaBHoro 
KOMnoneHTa - ra30HocMTerm npw co3AaHnn 

HCKyCCTBeHHOPt KpOBM. OAH3KO I10OC He 

pacTBopkiMbi b BOfle m b Apyrwx hcmakocthx, 
noaTOMy mx mo>kho ncnoAb30BaTb TonbKo b BUfle 
SMynbcuii c onpeAeneHHbiM pa3MepoM 
nepc|)TopyrnepoAHbix nacTMu,, noKpbiTbix cnoeM 
3My/ibraTopa (npoKcaHona), n neM MeHbiue no 
pa3Mepy MacTwqa SMynbCMM, TeM nyniue, t.k. 

OMynbCMM BBOA«TCfl BHyTpMBeHHO m npH KpynHbix 

pa3Mepax MoryT Bbi3biBaTb 3m6ohmio (3aKynopKy) 
cocyAOB. CoeAMHeHMfl nepBoro Tuna 6bicTpo (b 
TeseHMe Mecau,a) BbiBOA*Tca M3 opraHM3Ma, ho 
ne o6ecneMMBaK)T aoctbtom how cTa6nnbHOCTn 
mx SMynbCMM, coeAMHeHMW we BToporo TMna, 
nanpoTMB, npMAaKJT SMynbCMM BbicoKyto 
cTa6MnbHOCTb, no3Bon«K>myK> xpaHMTb mx 6e3 

33 MOpa>KM B a HM J? , HO OHM B TeMeHMe HeCKOJlbKMX 

neT He bwboaatch M3 opraHM3Ma. 

M3BecTeH cocTaB SMynbCMM, coAep?Kau4MX, 
HanpMMep, nepcJnopAe Kan m h (llOfl) m 
nepcfrropTpnnponMnaMMH (l"l<i>TnA), 
3MynbrMpyioiAMe areHTbi, HanpMMep cono/iMMep 
nonMOKCMSTMneH-nponMnena (nniopoHMK F-68, 
oTeMecTBeHHWM aHanor-npoKcaHOJi), 
4xx;4>onMnMAbi HMHHoro wenTxa mxim coeBbie 
4>oc4x)JiMnMAbi m BOAy (naTeHT CCCP N-797546, 
ony6n. b 610JW. "Otkpwtmw, M3o6peTeHM»..." t 

1981 r. t N2). B COOTBeTCTBMM C 3TMM COCTaBOM 

KOHi^eHTpai^MA nep4>TopyrnepoAOB cocTas/ifleT 
24% b 4>M3MonorMHecKM npMeMneMOM boahom 
cpeAe. 

K HeAocraTKaM Aannoro M3o6peTeHM« 
cneAyeT OTHecTM to, hto cociaB 3MynbCMM 
MMeeT AOCTaTOMHO KpynHOAMcnepCHbie no 
pa3Mepy HacTMu>i m He MoweT xpaHMTbca b 

pa3MODO)KeHHOM BMAe. 

B cociaBe ApyroM SMynbCMM, 

npMTOTOBJieHHOM PJW MeAML^MHCKMX LjeneM Ha 
ocHOBe n<PR m rXPTIIA - Fluosol-DA 20%, tom )Ke 

(|>MpMbl, CpeAHMM Da3Mep 3HaMMTeXlbHO MeHbiue 

npeAbiAymeM 3MynbCMM m cocTaBnan 0,118 mkm, 
Aonfl sacTMLj pa3MepOM ot 0,2 ao 0,5 mkm 
cocTaBnnna 7,8%. B cocTaBe b KasecTBe 
3MynbT3Topa Mcnonb30Bancn npOKcaHon m 
ctpoccJxjnMnMAbi hmmhoto we/iTKa. 

OAHaKO cpeAHMM AMaMeTp nacTMu, b cocTaBe 
AaHHOM aMynbCMM 6bin TaKwe KpynHbiM b cbj*3m c 
TeM, mto npM bwcokmx TeMnepaTypax b npoqecce 

3My/lbrMDOBaHM» M CTepM/1M3ai4MM nDOMCXOAMT 

yKpynHeHne nacTMi^ SMynbCMM. KpoMe Toro, 
Mcnorib30BaHHbie b cocTaBe nep4>TopymepoAbi 
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AOCTaTOMHO 6bicTpo yKpynH«K)TCJ? (Mitsuno T. et 
al., "Intake and retension of 
perfluorochemical substance of Fluosol-DA in 
res human", Proceedings of the 5. Int. 
Sympos. On Oxygen-Carring Colloidal Blood 
Substituts. Meinz, March, 1981, P.220). 

flaHHbIM COCTaB SMyJlbCMM XpaHMTCH TOHbKO B 

33Mopo)KeHHOM BMAe, t.k. nocne 8-12 wacoB 
xpaHeHM^ npM KOMHaTHOM TeMnepaType 
npoMcxoAMT yKpynHeHMe MacTMq SMyribCMM m b 

CBA3M C 3TMM CTaHOBMTCfl HeB03MO>KHblM ee 

KnMHMMecKoe npMMeneHMe. 

H3BecTeH cocTaB nep4>TopymepoAHbtx 
3MynbCMM AJifl MeAMU < MHCKMx L|eneM (naTeHT PO 
N-2070033, ony6n. b 1996 r., N 34), 6jim3KMM 
k 3aflBn5ieMOMy cocTaBy, b kotodom MMeiOTca 
nep4>TopAeKanMH mjim nepcfrropOK-TMJi6poMMA m 
nep<4)TopMeTMnLiMKnoreKCMnnMnepMAMH b 

COOTHOUJeHMM 2/1 M KOHU,eHTpaU,MM OT 20 AO 40% 

co cpeAHMM pa3MepoM nacTMU ot 0,06 ao 0,11 

MKM. 

HeAocTaTKOM A^HHoro cocTaBa «BnneTc« 
MaKCMManbHo AonycTMMbiM cpeAHMM pa3Mep 
MacTMq 3MynbCMM, cocTaBn^fOu^MM 0,11 mkm. 
KpoMe 3Toro b 3MynbCMM AaHHoro cocTaBa 
npMcyTCTByioT KpynHOAMcnepCHbie MacTMqbi c 
AMaMeTDOM ot 0,2 ao 0,4 mkm b KonnsecTBe - 
0,4% (Ta6nMi^a 1), mto MoweT yBenn^MTb mmc/io 
peaKToreHHbJx (noooMHbix) peaKt^MM. 

OAHaKO rnaBHbiM HeAocTaTKOM AaHHoro 
cocTasa «BnaeTC5i A^MTe/ibHoe HaxoKAeHMe 
co6cTBeHHO nepcjaTopymepoAOB b opraHax m 
TKanflx opraHM3Ma, cocTaBnflKDu^ee 18-24 
Mecflua. 

HaM6onee 6jim3ok k 3a«BJifleMOMy cocTaBy 
cocTaB nepqbTopyr/iepoAHOM 3MynbCMM a^« 
MeAMKO-6MonorMMecKMX i^enew (naTeHT PO N 
2122404, ony6n. 1998 r., N 33), b kotodom 
MMeK)TC« nepq^TopAeKanMH, 
nepq*)TopMeTMni4MKJioreKCMJinMnepMAMH, 
nepcj)TopoKTMn6pOMMA, nepq^TopTpMeyTMnaMMH, 
SMy/ibmpyeMbie 4% npoKcaHonoM 268 ao 
cpeAHero pa3Mepa nacTMU, SMynbCMM 0,03-0,05 

MKM. 

HeAocTaTKOM AaHHoro cocTaBa «BnneTc« 
AnMTenbHoe Haxo>KAeHMe nepqVropyrnepoAOB b 
opraHax m TKaHJix opraHM3Ma, cocTaBnjifou^ee 
18-24 Mec«qa. flpyrMM BawHbiM dpaiaopoM, 
othoc«u4mmca k HeAocTaTKaM AaHHoro cocTaBa, 
ABnflfOTCfl noooHHbie peaxi^MM, KOTOpbie HM>Ke, 
neM y npeAbiAyu^ero cocTaBa (naTeHT P<X> N 
2070033, ony6n. b 1996 r, N 34) Ha 10%, ho 
Bee me ocTa»OTcn AOCTaTOMHO BbicoKMMM - 20% 
(Ta6nMU,a 1). 

3aAaneM M3o6peTeHMA ABnaeTCH co3AaHMe 
cocTaBa Ha ocHOBe nepqVropyrnepoAHOM 
SMynbCMM at»h MeAMKO-6MononmecKMX i^enePi c 
yMeHbLUeHHblM KOHMMeCTBOM no6oHHbix peaKi^MM 
M C KpaTKOBpeMeHHbIM Haxo)KAeHMeM 
nepc|?TopopraHMHecKMX coeAMHeHMM b 
opraHM3Me. 

nocTaBneHHaw saAana peiuaeTc* TeM, hto b 
3aaBn«eMOM cocTaBe na ocHOBe 
nep4>TopyrnepoAHbix 3MynbCMM a^h 
Me am KO-6MonorMnecKMX qenew, BKniOHafou^eM 
nonyneHMe 3MynbCMM n0OC CMeujMBaHMeM 
pa3nMMHbix nepcJ)T opopra h mm ecKMx coeAMnenuM c 
npoKcanonoM - 3MynbrMpyK)U4MM areHTOM (mhm 
(J)oc4x)/iMnMAaMM) c nocneAyJou^eM 
roMoreHM3au,MeM nonyneHHOM cMecM, comacHo 
M3o6peT6HMK), nepqbTopymepoAHafl sMynbCMR, 
cocTonu^afl M3 CMecM AByx flct>OC: 
nepq^TopAeKannHa 

(fl<I>/4)/nep<4)TopMeTMn ^MKnoreKcunnMnepMAnHa 
(riOMUri), mhm no/4/nepqbTopTpn6yTMnaMMHa 
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(flOTBA), mjih nepc(DTopoKTnn6poMMAa 

(nooBynoTBA, vim nooB/noMLin b 

COOTHOWeHMM OT 1/1 AO 10/10 COOTBeTCTBeHHO; 

unw M3cwecn Tpex IIOOC: noOB/ncDfl/nct)MI4n 
wrm n0OB/n<t>/i/n<l>T6A b cooTHOweHMM ot 1/1/1 

AO 10/10/10 COOTBeTCTBeHHO; HJ1H H3 cMecu 

seTbipex n<t>OC: RcDOB/nO^ncDMUn/nOTBA b 
COOTHOUieHHH ot 1/1/1/1 ao 10/10/10/10 
COOTBeTCTBeHHO, AOnOJlHUTe/lbHO COAep>KMT 

4>n3MonorvmecKvi npweMneMbiM sneiaponMTHbiM 
pacTBop npM cneAyK>mnx KOHLjeHTpaLjuflx 
MHrpaAneHTOB b SMynbCMM: HaTpwfl xnopHAa - 
6,0-9,0 r/n; KaiiMfl xnopMAa - 0,39-0,41 r/n: 
MarHUfl xnopMAa (b nepecseTe Ha cyxoe 
BemecTBo) - 0,19-0,21 r/n; naTp^n 
rnApoKap6oHaTa - 0,65-0,68 r/n; HaTpM* 
cfxxxfcaTa oAH03aMeu^eHHoro (b nepecseTe Ha 
cyxoe BeujecTBo) - 0,2-0,23 r/n; rnt0K03bi 
-2,0-2,2 r/n; npoKcanona - ot 0,4% ao 4,8%; 
nepcfyropyrnepOAOB - ot 1% ao 20%. 

CooTHOLueHne nepcfrropyrnepoAOB Bbi6paHO 
c yseTOM SKcnepuMeHTanbHbix MccneAOBaHMM. 
TaK, aha yBennneHMfl CTa6wAbHOCTM 
nep4>TOp3Myjibcwfi npn xpaHeHMM b SMynbCMM 
BcerAa Aon>KHbi HaxoAMTbc* nepqVropyrnepoAbi, 
AaKDi^ne cTa6nnbHbie SMynbCMM, ho TpyAHo 
BbiBOAfliMMecfl M3 opraHH3Ma - sto n<t)MI4n nnn 
nOTBA. flnn yhenmemR KOHi^eHTpam^n IIOOC 
b SMynbCMM k nnoxo BbiBOAflujHMCfl hOMLin n 

nOTBA A06aBJl«K>TCfl XOpOLUO Bb!BOA«LMMeCfl 

n<DA mhm nOOB, ho COOTBeTCTBeHHO AatotuMe 
HecTa6n/ibHbie sMynbcun. Ha ocnoBaHHn stmx 
MCcneAOBaHMM 6binn cAenaHbi pa3nMSHbie 

COCTaBbl SMynbCMM C pa3JlHMHblM COOTHOLUeHMeM 

m KonnMecTBOM nep4>TopymepoAOB m 

COOTBeTCTBeHHO C pa3Jll4HHblMM 

nono>KMTenbHbiMM CBOMCTBawui. npeAnaraeMbiM 
cocTaB Ha ocHOBe nepqbTopyrnepoAHbJX 
SMynbCMM no3BonseT co3AaBaTb 
nepcjjTopymepoAHbje SMynbCMM c hm3kom 
CTeneHbK) peaKTorennocTM (b 2 pa3a cHMweHbi 
no6oHHbie peaKijMM no cpaBHeHMK) co 
cnocoooM-ananoroM), TaK KaK b pa3BeAeHH0M 
sMynbcun 3HannTenbHo yMeHbiuaeTca 
KonnnecTBo KpynnoAMcnepCHbix sacTMij, 
cnoco6Hbix Bbi3b»BaTb noobMHbre neraTHBHbie 
peaio^MM, 3a cseT yMeHbLueHnw o&nero 
KonnMecTBa Bcex sacTMLj SMynbCMM c 
1,5. 10 18 ao 0.75.10 18 (Ta6nnL<a 1). Bee 3TO 
cnocoociByeT 6onee 6e3onacHOMy 

wcnonb30Ba HVtto nepcf)TopyrnepOAHbix 
KpoBe3aMeHHTenew b Meppiy\He m pacujMpeHHK) 
o6nacTeM mx npMMeHeHM* (ynbTpa3ByKOBbie, 
peHTreHorpacjDMHecKMe m MarnnTope30HaHCHbie 
nccneAOBaHMfi). flpyrwvt BawnbiM (^aiaopoM 
ynyMiueHMfl Ka^ecTBa SMynbCMM b npeAnaraeMOM 
cocTaBe HBnyieTCfl yBennHenne ckopoctm 
BbiBeAeHHfl coocTBeHHo nepqVropyrnepoAOB M3 
opraHOB m TKanen no cpaBHenwo co 
cnocoooM-ananoroM. TaK, n<I>OC coAepwaTcsi b 
opraHax m TKaH«x OKono 18-24 MecflqeB nocne 
BBeAeHna 3Mynbcnn-aHanora. B npeAnaraeMOM 
cocTaBe riOOC noKMAaKOT opraHM3M b ABa pa3a 
6bicTpee, sepe3 9-12 MecmjeB (TaCnwi^a 1), hto 
osenb Bawno b mcakljmhckom npaKTMKe m nweeT 
HecoMHenno npenMymecTBO nepeA ApyrMMM 
cocTaBaMH-aHanoraMM. 

TaKMM o6pa30M, npeAnaraeMbiM cocTaB Ha 
ocHOBe swynbCMM nepcfcTopopraHMHecKMX 
coeAMHeHMM An« MeAMKO-6wonorMMecKMX qenePi 
3H3MMTenbH0 npeAnoMTMTenbHee no cpaBHeHMK> 
c cocTaBOM-aHanoroM m cocTaBOM ^noHCKoro 
npenapaTa Fluosol-DA 20%. 

nonyneHMe cocTaBa 10%-hom (5 o6.%) 
3MynbCMM 
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ripMMep 1. nepctnopyrnepoAHyto cwiecb 

nOfl/nOML^n B COOTHOUJeHMM 2/1 b KonMMecTBe 
200 Mn, coAep)KaL4eM 266 r n<t>fl yAenbHOM 
nnoTHOcTM 1,938 m 133 r nOMLtn yAenbHOM 
nnoTHocTM 1,920, nponycKanM nepe3 
roMoreHM3aTop c 10-12%-hwm pacTBOpoM 
npoKcaHona b KonMMecTBe 800 iwn. nocne 3Toro 
nonyMeHHyto CMecb FIOOC m npoKcaHona 
pa36aenflnM 3000 wn koh neHT pm poBaHHbi m 

3neKTponMTHblM paCTBODOM, nOAAep)KMBaK)lAMM 

ocwoTMHecKoe AaBneHMe. CpeAHMM pa3Mep 
nacTMi4 OMynbCMM cocTaBn^n 0,045 mkm. 

KoHeMHaa pei^enTypa nepcjaTopyrnepoAHOM 
3w»ynbCMM MMena cneAyioinMM cocTaB; 
nOA/n0)MI4n (cooTHOiueHMe 2/1) - 10% (5 
o6.%), npoKcaHona - 2-2,4%, naTpwa xnopMAa - 
6,0-9,0 r/n; KanM* xnopMAa - 0,39-0,41 r/n; 
MamM* xnopMAa (b nepecseTe Ha cyxoe 
Bei^ecTBo) - 0,19-0,21 r/n; HaTpMn 
rMApoKap6oHaTa - 0,65-0,68 r/n; HaTpMfl 
4>occ|>aTa oAH03aMemeHHoro (b nepecseTe Ha 
cyxoe BemecTBo) - 0,2-0,23 r/n; rnK>K03bi - 
2,0-2,2 r/n. rionyneHHyK) 3MynbCMK) mowho 
Mcnonb30BaTb b KanecTBe Kpose3aMeu4aioLnero 

CpeACTBa npM BHyTpMBeHHOM BBeAeHMM w npM 

BHyTpeHHeM npMMeHeHMM, a TaiOKe b KasecTBe 
cpeAbi npM ynbTpa3ByKOBbix m 

MarHMTOpe30H3HCHblX MCCneAOBaHMflX M 

napy>KHOM npMMeneHMM. 

(IpMMep 2. CocTaB Ha ocHOBe 3MynbCMM 
roTOBMnM TaK, KaK onncano b npMMepe 1. 
CooTHOLueHMe nOOB/nOfl/flOTBA cocTaBnflno 
10/2/1, HaBecKM na>OB/n<P/vn0BTA cocTaBnwnM 
COOTBeTCTBeHHO 307/62/31 r. CpeAHMM pa3Mep 
MacTMi^ SMynbCMM cocTaBnan 0,042 mkm. 

KoneMHa* pei4enTypa nep4)TopyrnepoAHOM 
SMynbCMM MMena c cneAy»ou4MM cocTaB: 
n0OB/n<Pfl/n<PTBA (cooTHOUJeHMe 10/2/1) - 10% 
(5 o6.%), npoKcaHona - 2-2,4%, HaTpMn 
xnopMAa - 6,0-9,0 r/n; KanMn xnopMAa - 
3,39-0,41 r/n; MamM« xnopMAa (b nepecseTe 
Ha cyxoe BemecTBo) -0,19-0,21 r/n: HaTpMn 
rviAPOKap6oHaTa - 0,65-0,68 r/n; HaTpMn 
qbocqbaTa oaho33 Meuie h noro (b nepecseTe Ha 
cyxoe BemecTBo) - 0,2-0,23 r/n; rnK>K03bi 
-2,0-2,2 r/n. nonyseHHyK) 3MynbCMK> mo>kho 
Mcnonb30BaTb b KasecTBe KpoBe3aMeLL^atoLAero m 

KOHTpaCTHOrO CpeACTBa npM BHyTpMBeHHOM 
BBeAeHMM M BHyTpeHHeM npMMeH6HMM. 

(IpMMep 3. CocTaB Ha ocnoBe SMynbCMM 
roTOBMnM TaK, KaK onMcaHO b npMMepe 1. 
CooTHOUueHMe n<POB/n0/vn<l>MLin/na>TBA 
cocTaBnnno 10/1/1, HaBecKM 
n0OB/nOfl/n<t>MI4n/nOTBA cocTaBnnnM 
COOTBeTCTBeHHO 182/182/18/18 r. CpeAHMM 
pa3Mep sacTMi4 SMynbCMM cocTaBnan 0,050 mkm. 

KoHesnan pei^emypa nepqbTopyrnepoAHOM 
SMynbCMM MMena cneAyfou^MM cocTaB: 

ncpo&/n0A/no>Mi4n/n<PTBA (cooTHOiueHMe 

10/10/1/1) - 10% (5 o6.%), npoKcaHona - 
2-2,4%, HaTpMH xnopMAa - 6,0-9,0 r/n; KanMH 
xnopMAa - 0,39-0,41 r/n; Mamn« xnopMAa (b 
nepecseTe na cyxoe BemecTBo) - 0,19-0,21 
r/n; HaTpMn TMApOKap6oHaTa - 0,65-0,68 r/n; 
HaTpMfl qboccf>aTa OAH03aMeinenHoro (b 
nepecseTe Ha cyxoe BemecTBo) -0,2-0,23 r/n; 
rniOK03bi - 2,0-2,2 r/n. nonyseHHyto SMynbCMK) 
mo)kho Mcnonb30BaTb b KasecTBe 
KpoBe3aMemaioi^ero m KOHTpacTHoro CpeACTBa 
npM BHyTpMBeHHOM BBeAeHMM m npM BHyTpeHHeM 
npMMeneHMM. 

rionyseHMe cociaBa 1%-hom (0,5 o6.%) 
SMynbCMM 

npMMep 4. CocTaB na ocHOBe SMynbCMM 
roTOBMnM TaK, KaK sto onMcaHO b npMMepe 1. 
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CooTHOLueHwe n<Dfl/nOMl4n cocTaBnano 2/1 b 
KonnMecTBe 200 Mn, h3B6Ckm nc&fl/nOMLjn 
cocTaBnfl/in 266/133 r cooTBeTCTBeHHO. 
YaejibHa« nnoTHocTb UteR - 1,938. yflenbHaa 
nnoTHOCTb nct>ML(n - 1,920. CpeflHMM pa3Mep 
MacTMi^ OMyribCMH cocTaBn«n 0,031 mkm. 

nonyneHHyK) SMynbCMfo pa36aBnaew 39000 
M/i KOHMeHTpupoBaHHoro aneiaporMTHoro 
pacTBOpa, noAAep>KMBaK)inero ocMOTMMecKoe 
AaBJieHne. 

KoHeMHaa penenTypa nepcfyropyrnepoAHOM 
3Mynbcnki MMena cneaywuyiM cocTaB: 
n<Pfl/n<PM!4n (cooTHOUieHne 2/1)-1% (0,5 o6.%), 
npoKcaHona - 0,4-0,6%, HaTpn« xnopMAa - 
6,0-9,0 r/n; nam* xnopnfla - 0,39-0,41 r/n; 
MarHHH xnopwAa (b nepecMeTe Ha cyxoe 
BeuiecTBo) - 0,19-0,21 r/; HaTpHfl 
rviApOKap6oHaia - 0,65-0,68 r/n; naTpMfl 
cJxxxfraTa oAH03aMeL4eHHoro (b nepecneTe Ha 
cyxoe BemecTBo) - 0,2- 0,23 r/n; mtOK03bi - 
2,0-2 2 r/n. HonyMeHHyio 3Mynbcw»o mohcho 
ncnonb30BaTb b KanecTBe KpoBe3amajoinero m 

KOHTpaCTHOrO CpeACTBa npH BHyTpHBeHHOM 

BBefleHnn h npn BHyTpeHHeM n HapywHOM 

npMMGHGHMM. 

HonyMeHwe cocTaBa 20%-hom (10 o6.%) 
awyribCMM 

npuMep 5. CocTaB Ha expose 3Mynbcnw 
roTOBHHM 7aK, KaK 3TO onweano b npMMepe 1. 
CooTHOineHne [~l<l>/ynct>Mt4n cocraBnano 2/1 b 
KonMMecTBe 200 mh, HaBecKM nd>/3/n<&ML4n 
cocTasnflnn 266/133 r cooTBeTCTBeHHO. 
YfleribHaq n/ioTHOdb n(J>/4 - 1,938. YAenbHan 
nnoTHOCTb riOMLtn - 1,920. CpeAHMW pa3Mep 
MacTMLt 3Mynbcnn cocTaBnH/i 0,05 mkm. 

nonyMeHHyjo sMynbcuio pa36aBnneM 1000 
Mn KOHi^eHTpupoBaHHoro sneiaponnTHoro 
pacTBopa, noAA©P>KMBaK)iAero ocMOTHMecKoe 
AaBneHMe. 

KoHesHan peLiemypa nepcfrropyrnepoAHOM 
SMynbCMM MMena cneAyioiUHM cocTaB: 
n<Dfl/n<t>MLin (cooTHOweHHe 2/1) - 20% (10 
o6.%), npoKcaHona - 4-4,8%, HaTpun xnopMAa - 
6,0-9,0 r/n: Kannfl xnopMAa - 0,39-0,41 r/n; 
Mamn« xnopnAa (b nepecMeTe Ha cyxoe 
BeujecTBo) - 0,19-0,21 r/n; HaTptia 
rnApoKap6oH3Ta - 0,65-0,68 r/n; HaTpwn 
ctxxxjma OAH03aMeu4eHHoro (b nepecneTe na 
cyxoe BemecTBo) - 0,2-0,23 r/n; rnfOK03bi - 
2,0-2,2 r/n. ["lonyMeHHyio 3Mynbcn»o mo>kho 
ncnonb30BaTb b KanecTBe KpoBe3aMeu4aK>mero n 

KOHTpaCTHOrO CpeACTBa npw BHyTpHBeHHOM 

BBeAeHwn, npn BHyrpeHHeM m Hapy>KHOM 
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npMMeHeHMM. 

(Popiwyjia n3o6peTeHM«: 

1 . CocTaB na ocHOBe SMynbcuii 
nepcJiTopopraHMMecKiix coeAMHeHnw (n<DOC) p^nn 
MeAHKO-6MonorwHecioix Ljeneft, BKntOMaiomwii 
pa3nnMHbie nepqbTOpopraHMMecKvie coeAMHeHMfl 
m npoKcanon nnn (txxxfconMnwAbi, 
oTnnHafou4MMcn TeM, mo nepqbTopyrnepoAHa* 
3Mynbcnn, cocToamaH M3 CMecu flByx n<J>OC: 
nepcJ)TopAeKannHa 

(n«p/l)/nep4)TopMeTWii^iKnoreKCMnnnnepMAHHa 
(n<J)M14n0, unw flct)/Vnep4>TopTpn6yTHnaMMHa 
(riOTBA), nnn nepc|>TopOKTMn6pOMHAa 
(n<t>0&)/n<t>TEA, nnn nOOB/nc&MUn b 

COOTHOUJeHMH OT 1/1 AO 10/10 COOTBeTCTBeHHO, 

Mnw H3 CMecu Tpex na>oc: n<j>o&/na>/4/noMLiri 

MnM nOOB/n0/ji/n0TBA B COOTHOUJeHMM OT 1/1/1 

AO 10/10/10 cooTBeTCTBeHHO, linn H3 cm ecu 

MeTbipex nooc: noo&/n<wn<J>MMn/no>TBA B 

COOTHOLUeHMM OT 1/1/1/1 AO 10/10/10/10 
COOTBeTCTBeHHO, AOROnH MTenbHO COAep)KMT 

c()M3MonornMecKM npneMneMbii4 aneiaponHTHbiw 
pacTBOp npn cneAyKHi^nx KOHL^eHrpaqMnx 
m Hrpe ah eHTOB b SMynbcwn : HaTpun xnopnAa 6,9 

- 9,0 r/n, icannfl xnopnAa 0,39 - 0,41 r/n, 
MarHMfl xnopnAa (b nepecweTe Ha cyxoe 
BemecTBo) 0,19 - 0,21 r/n, HaTpwa 
rviApOKap6oHaTa 0,65 - 0,68 r/n, HaTpnw 
4>occ{>aTa oAH03aMemeHHoro (b nepecneTe Ha 
cyxoe BemecTBo) 0,2 - 0,23 r/n, rn»OK03w 2,0 

- 2,2 r/n, npoKcaHona ot 0,4 - ao 4,8%, 
nepc})TOpymepoAOB ot 1 ao 20%. 

2. CocTaB 3Mynbcnn no n.1, oTnuMaiou^MMca 
TeM, mto 3Mynbcna npeAHa3HaMeHa Rnn 
BHyTpuBeHHoro m BHyTpnapTepwanbHoro 
BBeAeHHn m nepeA ynoTpe6neHMeM pa3BOAMTcy» 

OT 1,5 AO 10 pa3 nto6blM COBMeCTMMbIM c 

SMynbcuew pacTBopoM unM cocTaBOM. 

3. CocTaB 3Mynbcnn no nn.1 h 2, 
OTnMMatOLUMHCfl TeM, mto 3Mynbcn« 
npeAHasHanena nnn nepopanbnoro, 
BHyTpnnonocTHoro m Hapy>KHoro npnMeHeHM«. 

4. CocTaB 3MynbCHM no nn.1 - 3, 
OTnnHaK)inMHcn TeM, mto nepeA npuMeHeHHeM 
3MynbCMK> HacwmaioT nK)6btM ra30M nn« ciwecbfo 
ra30B. 

5. CocTaB SMynbCMH no nn.1 - 4, 

OTnMMaKHUMHCfl TeM, MTO SMynbCHfl 

npeAHa3HaMeHa Ann ncnonb30BaHMfl b KaMecTBe 
KOHTpacTHbix cpeA npw ynbTpa3ByKOBbix, 
peHTreHorpacj5HMecKMx h MamnTope30HaHCHbix 
MCcneAOBaHHnx. 
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Ta6fiMua 1. PacnpeflejieHHe MacTwq no AHSMOTpy m cpoahhm paaMep sacTMM 
3My/ibCHM nep4>TopyrnepoflOB m mx HOKOTopwe 6nonornHecKHe 
xaparrepMCTHKM 



flwaMeTp 

MaCTMM (MKM) 


CocraB-aHanor. 
Fluosol-DA 20% 
20% 3MvnbCM« 


CocraB-aHanor 1: 

n<t>fl/n<t>Mun 

(2/1) 
20% SMyjibCMfl 


CocraB-aHanor 2: 

n<t>fl/na>Mun 

(2/1) 
20% 3MynbCH« 


3aaB/iaeMt>iM 

cocrraB: 

noA/nowiun 

(2/1). 
10% aMyrtbCMfl 


PacnpeaejieHne nacTMU (%) 


wenee 0,1 


39.2 


85.2 


87.1 


87,1 


0,1-0,2 


53.0 


14.4 


12.6 


12,7 


0,2-0,3 


5,9 


0.4 


0,3 


0,2* 




1,5 








0,4-0,5 


0,4 








CpeAHtw 
pa3Mep 
(mkm) 


0,118 


0.06-0,11 


0,03-0,05 


0,03-0,05 


A6coriK)THoe 

KOJIWMeCTBO 

nacTM4 b 
1 n (tux.) 




1,5 10 18 


1,5 10 18 


0,75 10 18 ** 


BbJBefleHtie 

n*oc M3 

opraHM3Ma 
(Mecnqbi) 




18-24 


18-24 


9-12*** 


llo6oMHbie 
peaKqun 

(%) 




30 


20 


10**** 
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r^e: yMeHbiueHO KonnMecrBO KpynHOflMcnepcHbix Macrnq, 
** yMeHbiueHO aSconiOTHoe KOJiimecrBo Hacmu, 
*** yMeHbiueHO BpeMfl Haxo>KaeHwe FIOOC b opraHM3Me, 
**** ywieHbuieHO KonimecTBO no6oMHbix peaKMww. 
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